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I^Sru ^utfi jxju cjUbLjii dbu o-uii jil u&fe m 
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ijic. ^jlll *lilt ^ j aIloJI AijjUl tills (_> V^j ulp^ 

: )1^ AJU1) jj-aSf) Stel>u fi 

*l$JjVI <!^ ^ t*Uil tj^aS j*$i JUa Ia£» ^>ax1I jl j£ii -1 

.tit IgUjj V j JUJI ^ \iqnllj tal cillkk £-^j ^ 

-L>J oU3l £_* a1 s^jli V c^ill 

J^ 4_iiLJ! jl£aVI J£ ^jlal j lii^ (ilf&x j cilij^ ;xlaj -3 

SjJJ^ll sLj^ll 
til^^Ja i}x^.\ <j£l j J*il^ AjJJ^ ^ l_a.ia ^ic t^ajli V -4 

cillx^J lJjjuj till <*&! UUa^l ^1 c&ljJtt jL 4ij ^ ^ j Ui^ 

.oli^ll ^ IIixjuj Jj^j j tilal^l J/qVi ^^ Ijiia 

jV t*5%*> Jlj^ ^jWMl ^ t^SjIi V j lii^ tilLxJ ^iAJ -5 

^^lill Aijla uijxj £l jA 4jU^ AjI^j ^ Jilall ui^A £l jliS 
4jlfi!l ^ 4±& Jlau ^ Jlaj j ^^IaII 4ijla uijau £t j 






\. 



a^^> ^J^ ^^ ^>^J 
1 904 ^k J^>» lyfa ^k 4«a, s^l^>^ s^»U=4>> 
i^lk k^l ^ii^l^ ^l)Ull i^U^J aj^I>^ ^>_^> ill j>k a^U^I 1 
^>l U»^J iUJUkkJ ^^ s^Jt^ (h^> >tot) ^ ^>^ 







V^L^ 4> -bj! |JU IL^ Jl>uill |JA duiL JLuj! 

v ujxj cajui j j.iud jsj ji>uiii ija cp ^^VW ^ 

SUaJI oi^ ^ ^^LujI L-uLa. tilliA (jU aIc C5 ic (j£ 
i( ^tj (jj^ J^J^^ P^^)^ J J ^ A^-Jaiaj! Ij£^)jj 

;Ujb ciLaiil Ja j 4_ijL^-al AiijiaJ tilfll^V kilaaallj *k tillil 

,tillij^a^jai 4jt-ula j AjjIUI 

t*U2 J t> ^b j gjUjll lS^ c^l ^Ij^j J^k H 5 

.AxjujI j cJ-^i ^^J^ dul£ LaK ojjjc. 

ojj^) 6j^-aS 6^» gi 4j>^^uill tilal^Al S^ljL ^a ;li& ^U 

(jaaS Jjxj (^5^ ^Ui J 4-LajJ <Jj^aJ (illi (Jj^J j (^J-d ^la^ 

.Ujb djfllL 

- (iLiiaL ciLuij ^cLoij (jl ^ S^cLaixll p^i JjJaala 
ui>uu ^1 f Ui^l ^Al ^Sfl «il ^^a^t <-i>uu UA 

: AajJ ^^uaSSf 4JSxJ) ^jUjIIa) j ^jIjjS 
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L^l^il ^-«-uuj ^^jJl 4n<ntll AauuVIj iajj>4 jA j *1j^I 
Jloj Ifjj du* l^ijfijj AjLjII t£UJI ^ j£j j ^LLUI 

^-LaIa CjIjjS ^1 £gut >ilt ^4 f .ill (> C5^^^' JlLuM 

(3>a JjLuiII jt JJ^ 1 j 1m aIula <ilUA j 4n<n*St b^UJlj 

<jj*Aj ^ jtj.lau A-a]| < a j tin j Aj^ju ^nlot^ 4jjJV1 



4-jjLuujjLia IgJjjSj JjIajJjj diaiAJj m! JS j 
jj^ia ^1 ^^J <j^ UJ^ ^^pJl C -4 ^ ^£^ cS - ^ 

1 ft <*Q i>^t 



^j ^bb 4-utfuli j 4-&J* £^l£ Alluui l^K ^^^loj ?uL£j Vlfroij 

Aliallj jSH jl LJAJ ^-aII ( fljJajJ jP dl^^ La^jP J jiil) < flniS 

^ill jljlill 4JLaJJ ^ Aijjxj aj ^iilj Luiat LiuulAli ^jj^jV) 
UjI Ajj^ A-uuIj^ JjSjj i^Sli jA U JS jUjIuu) ^ £aI1 JpIuuj 

4Jj^a^Jj Ajtlilj jjjxj ^ill *ilt j^a jlaII j^l^i Ij^J '>^l 
Vj uiH!! j-a £-^1 AauJI ^j-a^j ^ua hiK^ Jaxj ^iltj «-4U 

(Jjjaul CjLml! u^ij QA ixj a^II (j I ^n% cCjIjjjLlaIIj 
JLuu a^II 4j£jj /Jp a - oa St (j^j2tj <illi] ajjIj^JIj CjLjjLlJ) 

.dl£lk JjiAJj ^jjJ 

J^p ^ijS £fi$j (J&ILjW JjLuJI ^ a »uuj JjLuj gi^nlj ^aJI ajSj 

JiUJ) jsjj cjIsaV 1960 j 1950 ft* c^ vj^t 

Aj ^LualaJ) CjUIaxJ) J£j ajSj ^-aII jj U£j ^-aII Jj^ ^Lkllj 

4^j3L4 lia> L-JLuflJj (j^j (jlS *&2 f J^all 4^j^ VJ^ ^J^i 

qasA ixj ^loUJI (JJ^ ^ ctiaall Jj^JJ c JjbUll 4jUp Jjiufllij 

^aJj / Llajj aUsj j! JjI^jJjj <j£jLa d^2) (jjjd Siili JjSjj 
di^j *Qai2) tJA (jl iaall JjjS ^jaufl J^xJ! ^ CjiSjj C^jfi |3) 













1, 

3 

to 



(j-Q ^jL ^LaJJ CjUljjiaJl ji J^JaJ -Uld VI ft^A 3^ j) J^J L&-° JcL^laIU j^'^j AjS^lkl 4-L^ajJJ ^Ui xlaJJ CjUljjiaJl jl Jl 

^-x jjSall V ^LftLdl (J^a*J j£lj .Ua^Jlj ^cj^alb ^Lud^-Vt/^^^^ .' aUU*;\lj c_bJa*]|j j j^Jlj C_LaJl 

(jjjjl LoUJa JjUj C_lK 4ja.j ^^ic. L_ulll SjJaJ !^Ua toJjjiJl jJSijjl (j^ <-!a' jljJsu C_jIj£ ^ JjL (^-qU-Q 4ju*\^j ^a>M\ 

a s^l^ J , \£\ 1 1*4 l|V / v,_ j,A \ Ji «c ♦.! .1 .-m VI . .L.i .t .„ v.1 .. *ti . , .NCtl . -.IV 1 1 




C>> <^ J! 



.Ia JJC. jl L^J^aall jl <-<«iaVl <j-a J-li'L'Q p Ijj' 

AilSjll j *l£il! ^LL^L SjJi^Iq (jiul l^iilj ^^.1 ^jLa£ 




4_1i*>j j^l j5 tiJl^ljV ^*\ ^j^y\-iAxli <■ t ^**< ^a ^ jjU-QjudjI 

1£jLuj j^ >**< CjUIj^ jc 4_iLqV1 j-Q Aj^aul j^lUjj ^Jaclj 
lgj!>Lk CLbJaSj <J^)^J (JIa 6 jjouII &La>J j\ l$J^.\ Cl\jA^. clso laJalxlLo 

ja*JI j^j 3 -SI ^ cJ^= S J *V ^JJJ^ f^jS La£ i^U-kll ( J^. tiSSJ 
^i CIjUIj^ AijAa. ^S (_^^kVI Cj^jjxSI ja tlgj^aia ^i JaLai 



I f&b ^_LaJil jjlulj CJUiabjil &Uj ^JJtfl jIL LaJJfr 
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j . JAj aII CjjA^ 4_L^ J c : 'v^j Lai <£jLLo £-LoA\] <jLaJLoaj 

lAjAaJ pLo-Ill J \ \) arv 6^j^.j-q rr-iuiill (j-o c"iljH ^gAj^AJiiaJJ AjlLaII 

AjaiaJl Jc- S^jLiaII djlAjAgill (JjiauoUJ 4JaJJ^o (^Aj ((j^VI (_3j3 

3^1 C-Ajjlui<a (jl aLuA^U J;}!*]! (j-Q j .fWL jj*jjdl J I AiLjaVL 

<_$! J jl AlLall L-flUSVl aA* J pUSSI JaLlb 4 K"J* J^ Clul£ 

.C-AjjJabjjl djljblkl (jjCjKull (_£Al LoAiC (_£^}^.l 4ju^ir> 4<lhu 

SjLg J-f^-J (j-o ^J^ 3 <*- ^ J^ U^ P\j*^ (J"* r^J"* JJ*^ r sA, ^ c ' 

cjUjIulaII (jjj AljaVI jl aSjUjJ! CjI^jVI djj^ial a$ j .clALjaLjll 
j (Jj djUjJalj^llj <al*ILtt3l L_aal j-all 4-ilaj Jl (jjIlqj (3^1 qa AjjIajI 
(jl Jl^l jJjalll A^jj j Ljj 4 > ^il ^ II 4JqjHjll CIjI jLolaII 4-uaj JJ 

.^jijii (jiiii (j^ ^l ^.^'^ ^ 

J £)J^ AijlLill CjI^jVI (j-Q (J^aaJ *-<o jJjalll lAfc ^gjjjLalj 

jj*j as diUjJaUjll c-bl xSjj ^j^ (J' <J! ^— ^j^' J^ J ,^J^£ 

tiXjjLj J^J^J J .Jaji-all (3^' L$J^ (J-a^J^VI AiC p-Lolll t Y\\ h j (j-o 

CllauJaj A9 f>J»»1ll ajl jjj ^^*-iJ A_lila^]l <jujjoi^a]| A JajoaljJ aC-AaII 

AJC Sj\u\l 4j<ftjW'i\l (J^l^-all J IAu (jl (j^-a-Q CllUjJaljjll Jjlfl (jl 

. JlilabU (j^ila ^lla JjVl t Luall CjLqLJj J^" <— ^ JliiaVl 



djUjJaljjH (3J3 (jl AjjJ A-QJ3 JJ SjjlkVI <joiIj^]| 6.AA J;!^ j 

^"^^ JJ ^"^^ ^ (-Wl ^J J .^U^-^^J^' J 2 ^ r^^ c^A^ c^^ 
a£IjJ j (JjoJ^£j (J-q Va^S .(jjl^Ull (Jli La£ ,^)^-l M^J c^^ cJ^ 

dgjii jAjijii (jiiii (j-o jjjistj (jjiii <jikii jo ajIjiaIi djUa.ijii 

at_a>J AjjaiaJ 4_^.l^)j jjxjoijI Q^\ (Ja 4jIsl3 SAcLolaj (jj^ll^j 

<j\j£]| jl ^Ij^Lj J^J^ ^— ^J^^ ^ J .WOJ^^ C5^^ djlcjjJa^all 

J (3^11 (j-Q (JlflJ (JUaJI (JjfaJ Jc (jLaJLoVI (Jj3 CjljjJaLj^l (3^ (jC 

. JjJail Jjauuol C^^JJ J 4-lIUaII ^Al Ajljll L_flj^Jl 



(j£UVI (jl AjAaJ ^IaLlSI pUalujj ip-LoIll J& ?t-ula]| JAkluab 
Aic (dlUjJabjII (j-o A^lc- ^-J^ UJ^J L)- Aac)pLoill J 4 kjjdlll 
J-js >>n jll (j£L»VI (JJ44J ft-* J^Iajj CjljjJaUj <1Lola <J^. J jj^alll 
.(jOuiaJI JVl CIjVI^I (>a*J J j j jAill jjl^lb AjA$J 

(3la J J^f^-j jt^^J^ 1 AjlxIaj (jjaiill aIc jjUjojI (il^Lij (jt-iui l!j5j 

<lLaLA (Ja*J L-Lui^lll CljUjJalj^l 6l_aJ (3lli (j-al 4j.uiillj L-AjjJaL^I 

LoAic (Jclila AaA\ (jJ*-o Jclij Jc 9-LqaII CIi^j djljjJaL^I J 4 m ^ 

.(j^.Lai A9j-q J All! (3^)^. (JiLa j JU ^)*Aj 

<SLola (J^J jljH>^i!>U L-LuLaAll (jl (jjl^Ull A^.j <JlAAll jIjI La-qj 

<i <J>^»J . 9-LqAII J P^VL jj*Ji]l (J!Lq jAu jl^jiS pAill J^. (jjJ <ljaljj 

V p-Lolll tijuin ; j^Kj> : >i <x-qL^. (Ja oljjJ^All Jc Jj^sL^. ? (jj^ (jbj 

^A djUjJalj^l t"h>nl (jl Jc (J^3 ^-° LjjuoaJ CjljjJaL^pl s-l^l ^^' ^ : *v^J 

.iJj-all ^)-qVI jA 1^_Lq L-LuLaAll (j^lj ? pLoAl! aIjJ Lq 

(3^1 if^h^ilj^l JjJ LoAic , JJJ^J J A_ill IjLLajJ Lq (j^jA^ Jj 

.Ljia. J c-Aill UjoiaJ aIVI (j-Q 4_L^alo <£jjjj Hjuiin Jij CllUjJalj^l (j-Q 

(JJxSUjI (JA (J^>^ ui 1 4 J^- ^^ jW^ 1 ! pbALtll (J j^.\ <joiI jaII <Jjoi1\Ij 

A£_llJ CAg_Lj jll <llaiVI Jc ULb djUjJalj^l 6l_aJ J^ (3^ r^^ L)^ 1 

(_^Aq (_>olj3 <lluiVI iS^- (j- ^LttJJul pUaluil .djUjJalj^l (j^ajxn^J 

cilljAj jl 



CljUjJaljj <JLa^. JJ (^AaII ^CJljjJaljj C_jIj£ JiJ AiC p^-Sj^- 

^il tSlli Asu AjaLjaVI CjIjUILVI ^j^»I j .rW^I cJ^I c> djU^ljSI 

6 l_aJ Ja^iJall (3^1j (jj^)*Jjj (j^lj aIc cJ^A A^l^jl (3^^ (j -0 ^^S ^ 

.CllUjJaljjllj AiLLLall ^Jal^all 

(_^a!I ^gjoLilaUxAll (jjP^ jW^ (J^ (j^J^'^^ jW^-! L£ J^ J 

.CjljjJaL^pl J 'jj^ 3 \jo& 9-LqAII JaUdJ (j^aaij (jjXt \\\ ^lajoi 
(JjUjoi J& Ig'i'N >^> (Ja A^llU CIjVaIx-aII (J^aaJ (JJCjIjIajI pUaC-J aJ 

cjj^i i(3 ,,ijViri™li qp"J\ ^^ J ^ 29 =19 - (4x12) J^' 
f^- u^ j (yrestym) ^ ^jj^^ l> '<^j*^ jjjj o»USI jl^ 
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i-I-i^il"-^ flwOC/a* 



Science advice 

i*UM J^ajj dJI <ikl«jA ^U o^U ^Ljla ^ ■ flllA ^.U <_AiU 
t^jjj (jS^w liil^jJ j dj ■ mI aa JjA-*i 4jJxj ILj JjI ^ ^i J£ ^jl ^£Ha <AjH 
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^a^xjj LoAiC jjxILuj t a j£ j . .aIxjVI 4_£^ ^aLaIM J^*-* J ^-fl^l^ 
^i AjxSIjII A-Ac ^ AliJ (3^2 jl (c^ dAcLoiJ Lo l-Ab j iAAxlo Lijjial 

Need 4 l&* s jjg >*ti c_jU]bU 4.iuiilba * c*LaljaJI 4-^' j' 3D £$ 
jjUJ! ^Uiii l_ic!>UI UIjj <jsll CjlpL^i^yi J£ ...jl GTA jf speed 

a /QSjLuLlAJ) /*UJ e AJJJ AfiLialAJ) q 6 y b "' ) Ac )juJ /*tA AjuJuoU I AC 

j A-iJulb JjUjuij! ^i ^jj£jLu1a]| ja ojLjjuj <j£ (jjjjj AjjUjoi jjj <a\i2j]| 

j jlll ^ aJJ JaI£11! j JjJalilU cliULma. V) jA La Ma^HII jLjocI 
ja jjj£ Jc IAxaII lAb (3flalj j jjl—Utllb Ac Holm I e-Uji 4 laailj 



j (JjJalilll L. ll ui^ jjxAaljujJ La I^jjIi^ g.1 > *afl31 j jl jjiiajl jjaiAi^-A (5 

^jV ^gilJfc&l jUlao (J^HaV ALjlall CjUwuII kjla^llj Aic JaI£11I 

j A_uALaj| *_a L-Loal id jUjolaj! jl^-Q (ff3 a Q ll^ a ClAc Jjo) jj^Al^J 

<J£ AjAaJ ^_i aAAcLoiJ (JaI£j]| j JjJalilll 1-jLui^.j ..j ..j ..j plijjVl 

JJAjAUIa ASAj CjIjjAxIa]! 6^A 
C-biaVl J jjjjjbjjijl JaI£1iI j (JjJalilll L. ll ui*s aA^luaJ La£ 
j jjjAb^aJSVI jj''^ A " J f ^ L ^ Q " ^J^) J Uj/^j'V J UJ^ltJ^^J 

.aA^IC j jjjT'J J 

(jjill lljjuj LajaC dlLjjJalj^jjl j <JaI£1iI j (JjJalilll (_£ jl Clu£ 

LoAiC ^iajLjaJ La JJ^I jl£ J t jboiJVI oUa. ^-3 (JTj 1 ^ A-iAA^b 

l^jj :bUli ^jji3 llJll^. /J ^J^lS^ 6^ A_LaAl jc JJ^^ jl ^Hoji JLujI 

tilliA ju /gjoij XJal Clu£ lijb (J-LqAII JjiuJull) (jliVI A^J^ ^J^ 

ajLlII oAb a^uh'i lljl CliA^j i, _ Liai j LaAic j tAj^llllj aAI j ^>^l Uf^ 

.U£l jAJ jjAi U-QjJ ci-<jl£lll j JjJalilll a!*£ 

(jl t^ <^xil lift A^l ^ ^Aluajl CaijU. U J£ djuL ^1 ^J j 

A^ujj^JI SjS AaS (jlajxluu CojI£ J^J^l U^! C5^ ^^ ^J 9 ^ 
4Jj1jla] dj>ua AaiUJl ^fl ^Jfta <1« 2:23 ^^^< ^ J AjjU^uiII 

(CJU-uabjib ^i^JJ4-^) ba A£j-ui ^fl (jaldLc- dbljl CJJ-ui Aj-uabj 
^Jj IjjJ AJc IjIIj 6 t_uj LjIj ^J IjL-aj Ji*. IfU ^ IjIaxA 

Mojixi La ,Jc a^J IjjASj J^J^ dH Aj^A djj Cjjj J^-^ ^JJM 



0^j£ AjjIjc^Ij A^llLVI 3i^>4l! u^!iUa ALajj ..ftl.Uj Jill 
CJbl£ j 4»aUij Ajjjlall (£jju)Ia/| Lajj AjjIIL V (jl (jjl^ J-^^ 

(j<^>P lax^ ujj j jjjj i mj .La Lojj bLuul l^juiaj ^il) >jIxJl 
|| AjJlll a) JJJJ La (jjA^j V A^V t^UjxjjjJj La^a qijJ&1\ 



j (JljAil x>i (JaL*13 q^. > 



Lai bU ?JaJI Iaa (jjjjAi bLaS 

lim # a # J e x <§> , §, n, sin , cos , tan, : jj*jll ^ J^ 
c_j!1L ^x-q Jab^V j^Vl j JjVl MfoJi ^a ^ill cotan 

^gjJabjll A*l\ IJl^J cJA ..jl ..jl ..AjuiAi^Jl j ^jlxll j A-aUll Ajjjbll 

?SAiUli caUj ^U j ?AjL*11 UjL^ ^a SAlli J\ C^A\ 

tJjVl p^^ ALq JaI£jSI j JjJalilSl Jc ^Akluil ..l^-La JjV M-a^la 

Lo jl aLu! lAb Ij-qA^JjoiI (J-q (J j I c-LoAaj! (jjjljbjj^)]! (jl A9J3U (jiaxjlli 



(j£I j iLjaJl 6^iAxlail ^JJJ u >^-ft\i ^.LqA9 jl (Jj^J U^" . J ^ 6 . *'.♦ 

I jl£ lAb b-QjJ ^j] L_fl^)XJ ^lll AJjoUJ^)!! CjbjalLalVl ^-^J (j- UJ^ 

^.LaLdl (j£ 6^)iixJ j 6 jlllil Aj^)SJj^.j aIIxjI j jpjH (jl^uujj ajIsuI 

jLudJ^l (J^- ^^j c^AlAl J^\ ^jlxSl (Jjuiaal qa AJb jjj^axSl j-q ^^Ic 

(jdjjaijb LqLgJ ~£ uj^C Jc)xyJaIb j Ai-ojVl cJ^ ^>-Q Jc 

La uj4£& ^^Jll^ AjlujIj JaISIIIj JJalilll ^ ^lilluil Sdili 
^U^ ^.JJ oaIjJI dbJI ^ L-LaiaJ ji U^jJ b] cj*ij bU M 

(j£jal]| L. ^»^0 jl£ jli _6jLalal ^lll bilA\ p^^ AaJ ^Jlllb j ^ ^^ n 

bxj^a (JjjJ Aa^l^. aL^j] jli ,,jl mm j\ CJ^LiJalubQ c5^jjl<» jl^ ji 
?rll^j j)] 4 AialLa AjjoiAiA (Jl£jujj dA^ jV (Jlj^Vl (j-Q U^ (_^b 

J JLJalLo UjujA^A !>l£jai (jJjJ A^.bjai]| ^La^. <j£joi jl£ j] bbj (j£j j 

Ab jj aj ^j 1 "^ jlAaJb Iaju aj Lq jl£-o /-i UjlabQ !aL<j jj£;i3 
?^UrJ! 11* Ju ^^ ^311 6 bJ! ^ aUj! 

j (JjJalilll aIc AjJ ((JIjjoJI (j-Q ((J^jaill)A-aK (Jj^ b» AiC ) j j a»J Xdialb 

!!c>l£3l! 

^lc cJ^-^ V A$ (C^bkLaLaSl ^ jl jIq) JI£j^I (Jc AjaIxII cjW^' (2 

jfrjoiJ j bj£^ Lg£ 4 AJalLa AjjoiAiA jl£juj| IgjV l^J j-ol£ll! j jjJalilll 

A-ljJabjll CjIxa^aII j diblauiVI j)C bbj (j£l j iLblx-Q J-al*llJ 

AjcIaj^I ^Lab^alli jc bU ?^iaj^i11I j a^sJI aIjU A_uaj1jVI 

CljLiLkjl jjjoiAl^ll t ■ JJOl^J C <lf\ ? DjLaxll jJJui.V^ a\ AJjW Ail 

6Ab ^Lgj] jjAJJaluij c a j£ ?lA^ixj (. a j£ j l^ ajaa ^all Ax j!>UI 
j p lAiVI AjIc ^ Ajtgil! ^ jAnl SASxaII t-iljwU\l j CjbiaAAll 

?ulilV! 
! JaI^i j cUiiiii ^ic A^tilb Ail 

lgA9J j l^lu^ j^J-° (j^^ ^Aj*-* UJ 1 ^ l^*lwax JA SjUjoi £"J^ V (3 

(_3^)Ja]| (^JC AA^yLoil! j jaVI J-qIjC AjAall 6(_£ j£^a1I IAjj^-q j 

(jjja jc V) flj V lAb j Ailla all SjUjoJI CjIc^juj j Ailla all 

.lUI^Ij cUlill! 



I I 



I 




e_iLyi jja Space Adventures j Lenovo j YouTube ^^1 

jll£jjxVl jtiilllall j (AJjui 18-17 ^ji) «^»-« J>^ LgJ'-^l 

aJ ( '*' ua cAj-altxll AJjLuiaIIj (AJjuj 1 6~ 1 4 ^) ^ * J^ J Lfcf^ JjJJ^ 

C Jaiuilj AjfL^aVl 4 <ft > ^il t iIj C-UjSI 4 ^^ll-S jsjujI^A (j!)\-k jjjlill fJ^J^J 

A^.!)Lall Aoilajll SjbVl ^J '^ ' 4 ftJalall Cllt^aJl jx c.LiaC.1 jjjJaa^J 

aKj j (ESA) ^jjjVi *L^all *Kj j (NASA) *L^1 j 4jjL^ 

.(JAXA) M^ *L^All UL2&LJ 

jjjja J t-jliuill aIIxjI ^gjluio Jc- t^a^/Ua] aj aaaIc asjLuia ^a j 
S jIjV aJjIlhaII c_ii ja . (aIuj 18-17 c> J ^-^ 16-14 j-*) u^ J-^ 

J lA jl^)aJ j£-aJ AaaIc Aj^atJ ^jia^)C j aj A > *aJ J i—lUjuall (jUa^ 
(jjjj^aJill ^jj^a.j g.1 l Ua\l jIjj jl ^£jllj J^-^ -C^-J^ -3 ^ eLjasll 

250 ^4 J& YouTube Space Lab M 1 *^ *auZa\ J jjjjjUII 

aIluj j (ISS) *Mj-^ f ^ > <aill Aiaa^a j!La Jc- (J-ajVl Ttiajuj (Jj3 !)li<a 

jjjjfa£ JU^ J^^ j-* ?\^\ ^ j^ljiYouTube Js- &j^W* W^ 

.Lenovo c> ThinkPad Jj 



«-u£jA j*/" " s-ljjjill aIIc JjIj caI^SI Cj.laJl IjA Jc llil*J j 

^"diLilaxJl ajj.uu]| ciAiLi&LujVl ^aU^l j^cLuiaII LujU a!1£j jja* 
c_j£j£j ^jj , u\l ^jUaill jx ?rj^pj| J clp^ J°J° Aj JojII (JjaloiA 

AjI) J^j^ajll j L-flJ^ll IjA t*llj-\l '.^j J .^*jl ^jjj^ (J^ J! L>°Jy\ 

Igil La£ t Jjg^ all L_flLi&! J A_jc.^il j jI£jjVIj j^£ Aa^/la* r*jj 

(J-ax-a ALLoia J*J j . fiLiaill -^IjJJ c.LaLill j-a IjJ-la. ^f?k ( _dLjJ 

4*j1j11 cjIj^LlJ! j* (YouTube Space Lab)jL^lYouTube 

aLuA!)U A-alA Aj^^S 1^-aJ ^ j CaIIjuI ^ ^JJ* k ^" (Jjiul a^JJ ^^1 

AsjI uiaI] a^j Ajj^joiVI (jx (Aluj 1 8) Xa^^a JJ-*^ j^^^ U' J^^d 

A^iLaJl aI^xj! ^)j| (^Ic L_fl^)*lj| AaaLlSI AL^aJJ (J^la> <jx J^^- UJ^ 

liilj^ j cl^Lujjjil U^Ulaj^al iS^ Zebra P^J 0^ ( .^ ; *^ ^jLuj ^^Ic 

<_£ ^i^JI ^^Ic A<«uxj L_i£U*j| (jx p^ijl l^A (jl L_flj^)*-aj| <jx Aj] C— Ua 

_AloU*-a l_JjLujV LujLujI ^>fi*J Ls ^\ j (AjjiLaJl aI^xjI^Aj^Ic. j;iiul 

j ^ Jail] Ajj^j JLuijJ fij^3 ^"AijAj Ajjaall ^Jp jj-aC- Jj^JUJ 

J^ j ^>-V j (J M^ ^ cK C5^3 YouTube Space Lab 

."iajjjjVI (J_>^i AsUala ^Ulj* 

^ AljLiuill AjujVI a^^V^ (JJ^ *J^ J L^JJJ* J JJ*^ H^^ 

(^j (jlil^VI j A^-aJ^J aJj c^jialoilj Aj^j^aVI A a > ^al » ilj AsjLuiaII 

A£jLuia1I ^jIj^JI (j^jJaJJ ( : * Llai ca J;1a1a Clll jLaJ] (j-a Aj lj-ali La jJiaJ 

AjjjLsJI aIjjuI *^ ^^jlaJl »l Jaill Jj ol£lawa ^^j^j Jc Ai^j J 

j 'Lenovo c> Idea Pad Jj^^ jj'j^ji] AiLiaVlj tA^jVl 

e\ jail! Udvar-Hazy l aaJLa J ^.Lic <J^j ^^aLk a-Sj^-j pUxiuiVI 

jflj*to &JJ 1 ^j-Lenovo j YouTube ^ .Dulles ^ C^jM^j 

.lM^\j -^jj Newseum ^ 



Astronomy 




? f LjjjiJI c^ljS oAiLfl S jSS Cjj^S Ja 



sjaS'^ull ^> ^*ll 2012 jjj^i 14 ^V! fJ j c_ijj 
c> Jjl jj^j j '<^^ ^»^ji ^^? f^j^ o^j^^ o° j^ 36576 

AjJaAilj -La aflji a 

(jlfLa UuuaJu) AjJaJ (j! ^iic Jljxuli IJlA AjI^.] l_ ajxj ^^1 ALLvJ! 

^Jl fi t >>>q\l Qja li^aS j] l^J ^aIuj Jill L_flj Jal! Ja^.!>lj j j>^jU 
<jC (Jflj l^-iS JaJuJaj! r*'n^ jjAjaijjIjluJl ALJa ^jx \jj^a3 I«lllu3 .(_pajVl 

lg_ia (ji«J (jl (jUjdJVI Jc^ J j^U > n j i^jVI JaijJa qa %0.5 
Lq I^A j (jjdillJ ^-£ JJ-N >n^l AjjjjV ^"llaJjuJ JIjjIj j JJ-N ui^VI (J^V^' 

j (AJjunMl j^ ^jjj^jLa ^" w >^ LaAJC )<vLJaill rjij LaAJC jVl 
AjjulJji Ac> )judi] MJk^aJ /*jl m l3 AjJLj 30 o^ai 1 La i oa p - y > "*^ 3 L S v a \saj 

: JjS?) JibJ! ^i oillU ^j2 ^Ij^l J jail j 

A-ajlLa Sjfl ^jLujjj (Ajjl^ill Ac^judlhA m <<\ Ac^)juj AixS ^Ij^jI ClA_bj^. 

j olaJVI J (jtlai^lxla LgA j AjjilaJl SjS A-a hfi\ >>i\l llojuaaJ ^lj^-jl 

^jill dllia lil JaaS (j^-a-d I^A J .p jLoall (jC l.Uni-N L_ SSjlj li^l 

• x ^ajj AjLaJl o^A jji^ ^^ ^^J^l AvajlJLa Cliila ^\ Aiblj A_i2kjLij! 

_(^pj| JajLoil] (jJj^J (JJ^^ 



Jl 



plijj! (jx (jaliJ jVl (j^-J (j^J j 'Sp^ 30 ^AaJ liom-N 1^j3 p jLouj 

jjju (, : 'v^j ^U jjLujjjIjjjI Alfla J! jjijaijjijiajl ALJa (j-a Ia^. Jlc 

( jjjjoijjl jIuJUA qj» >>> ^.IjA A-ajlLa ^jx (JSHJ UjV ^-^J^^ A-ajlLa J 

filj^jf A-ajlLa Sj5 JlalU j ^(jjijaijjIjJjiyojJJ^ ^-IjA AvajlLa Jl 

Ac^juJI jli liA (j-ft j 4<_£.i Ja LPjuoJ jbjiai llAima Jc 6JJj-<ul 

jj£j (jia cUclijjl (jS Lol£ j^'llnun l^-ill (Jj^aJ (jl (j^-<U Jill Ajjl^ill 

■ U^J'J^ £-* ^^^ ^° ^ j l^-ul (Jj^aJ A!L\j AjjI^J Ac^juj liiliA 

AjS Clruj ^ill pli2j!iU ci^aJ jl Jl Uclijjl JL La^o lH jaa <J-a£il 

JU^ <_£.jlc ^)^. Ja jLoi£ d^aajl J UjI^ojuIa J^'nn ^-Ij^l A-ajlLa 

. jj^alx-ail 

1^, j^ lp^ 4.aui-N p jLou j Ia^. (Jlc plijjl (jx ^)aa j^jn^ 

4 jaLujjjljluJl Alfla J (jj^a. tiili (j£ j dj^oj^a]! Ac^)juj jjl^J Ji^- 
l^A JO C—UjJJ j 6jJj£ S^juaJ A-gjoi^. A^a ^Ij^jl ^— 1 ^3^ b ^— J^^^aJ c : 'n^ 

Jll aJIaII jl Vj tArt>>i-> (jj^i ii yic- 6jl J^ -^JJ J^^ A^U-aull 

Q^a_jsu\\ j ^jljla.Vl (j-a AjI a-s\1 AJ d. JjSj Jul (J* Ig uuL j\£ 
6^j3k CJJJJ (jn^Jm l^J aIS Jill S^sall 6^A j ,S»lJ^jjJ A3jIa CjIaj-oJ 
^Ijj l^la ^jjluajjua Jill CjV^II qa ^JAa. Jj^. Cja.ja J ^^1 *^A 

.ikV *LJaill 
^1 U^Jo JjVl : jJJ^ao j-a Ajjaa <vUji (jAilaa jl JjAll 4j*oO&L 

A^ajlLa c'^n-s ^pjl JajLuall Aj Jill jJj^J IgJUiJaj Jill Jaj^juall ^j^Hj 

LaAJC AjjIjII AjLaJl j 4 jjjjj jjli L^S f 3 ^ ^"^ Ic.Ljj j SjjxIa e-lj^-H 

filj^Jl AvajlLa c^n^ iyj^ jJ^J J^ JajLuall Jaj^)juJ Ajlc CllLdaJl 

. jjjjj jjli (3^=^ AjjIj 

jA jjju ^ill (^ J 6< -0^ ^^J^^ *^ J J^HJ f^ tfj^ l)J^^ ^! 

j ^joj OjjIS Jlau cijjla dUA j t jAjLfl IfJ Jh» J^< <-flJJ^l< 

.(JjjjJ ^jjIS Jiau V i-AjJa 



Physics 
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u 



Alternative Energy 3Jjjj3I Ailkll JLa ^tlkj^a^ r^ai tUIja* <ta5 -<^«J^ ;*j£JI JjJaL 

JjJjuJI ^U^£ j! tr-ljjl AiUa (Jj^- JJ^ L)^ cJ/^'"^^ J ^U^£3l JjJjJS 4 La lc.jj ^-^ 

^» - ^J L_fljjal3 4 jllxJlj <Jjt_L<Jl ?Jajuj| Jc AJjoIAjuJI U^LkJl (jA S-L^^ll J;JjJ J I t^JjLJl 

pta J JLjjVI Jj uj^J-^ ^j^j ^Liaill J ( j.».^ui3l AjuI) JL£LujV Jc-VI Jj ^Jl 

qa 4JJUa3l JjljJ Jj 6JJJ^> a JaJ (jj Jaii L_Ajjujj t^jtlixJl (j>* 4iiUa3l JjJjjJ dj1 LaJ^ all 



(jjjikll jjc. Jj 6 Jjlll (jjj ia^a IjL&J lUslSU I&JJSjJ l^lilcli ^ IjjS£ l&j£a! ajJ! AalaauJI Ailkll ^ s-bj^l jJjjs 
4_£jJj>* J ^jiajVI UJ^ JJ^ ^Ljaill J l^JtjJaj (jj Ja ^jc AjjoiajuJI Lj^L^JI CjL^.j3 Ajlcli ^jJju^aJ J s-LalaJl J^J 6ajUl!I 

<jcllt al\ jLaSVI Jc- 4jjSLa]| L_flJjjjfLixJl CxXui^A aj£l1 tAjjolAjaJl AjljoiVI 4JJUa CjIj^jIII (J^alaJ LgJJCj ( jlj-aJjuAj (JjAAjuJI AjljujI 
aAjjIj (_£j]l aI^JI (ill J Jjj^j] Ajjajl) (jj^Laj a^Jl Jj £.Lal*Jl JJjoJj t4_ij^£ AiUa Jj IgJjj^j] (jlajVI Jj CjIj>^<JI JLujjIj 

*Uj ^j^dJ L£ tJjS ^i (jc; IgJllol *j)l Jj CjjIjjI jS <JJJ^ AiUa Jj ^J-u^uJl AiUall J^J^ a*U£a t<9jja Jj CjIjIisUjoJI iia 

Aj£jj-oVI plajJI 6j! jjj ^(LujIj) 4_£j^VI ^LJaall 3Jl£j *Ldlc J-^ j3j t^Liaill Jj IgJLaijV I^uj Jalj U^ j*^i 3 Jajj 
^^cllx^ j>^3 A^a!)Uaj ^jjjjULJI s-LalaJ! a^jj j3j tljjljj t^i^^n (jji^U]! cjU^ Cjjla j^a tljJ ^jjjoia^jxJI jjSI AjjULJI 4^j£jJI 

^jJI j*Vl 6 2030 ^ J^ 3j..i^nJl AiUall ^ ^Uj^l jJjjJ 4jjLjaa 4-Sa^xi Jjl ^^ f^J' ■ — ' j J '201 5 ^ J^ C5^H 

CjUVjII ^ ^U^£3l ^>stjuj Jajujjld ^<» Jal ^l ;<cLuj CjIjjL^Ij IjIuj 6.5 l^jW^ J*^ jj^ ^^^ ^j ^U^£3I Jja^j ^j ^jjj 

till j ^j^3 4<cLuj CjIjj3j^13 IjIuj 50 u^ l!^- c5^ cJ^j cl^ ^-^j^^^ j*^ u^ ^jjL^ajaVI CjUjjjII (j^asu j^jj 44j£jj^VI Sj^jxJI 

^ ^Uj^£3l tilli ^.IjJJ Ij^c dixij ja UjjjiJl^ ^ ^Uj^£3lj JUJI CjI^jJj ^j^.] (jl C5 j^. 4a1^J! (Jj^j ^l^l !)IjL^. l^L J 

.201 6 ^ Jji^? 3iikli cjI£^ ci^j 

^j11l<JI j^.jjj tdjljljj^jl Cjjjj 4^Ldl3l aIj^Ij (jj£!^)J! q* i>ym y* (jljl^.^U Jjla jlc. j^a 4^j11l<JI jlc. Jj <iuj]ljj 

Sjl^Jl CjIj^jj ijxki (j11l<JI CjIjjjA CjIjjIL dijj^j j3j 6Aa^La11 ^^jJakl! JaJ^xJl 4jjJajl dlaj (^jllixJl Cj!jjj&) ^^<J^ 

^S&j t jjt t^t ~^^ ^ ^jIjjxJI ^d 6jjj£ CjLix ^ ^^Jc AjL all ^jIjjxJI CjIjjjA CjIjjIL ^jj^jj ;4_JIsl!I Uj^ t uU j 4_jJaikIxJl 

^jtli^Jl jtc. ^^Jc (Jja^l^JI ^ ^jjj^.U3l ?tj*J 2007 r*^- c^J '^\-^ "^ U^ U^J^^ ^J^l aa jc-L^jj c— Lia AiUall 4^jS jj JJj ^>^ 

JjIxj (jllixJl CjIjjjA £y* 6J^.lj Ux£-<i LdjS q\ Jj 4 2008 r*^* J ^jjj^Jj^ll dujS 6jj^Lk-d 4_jujIjj J±£lj t Hj^ ^\l pli (j-a 

Jc Sjjiaa jj£I ^A j 6(_£j^J! L-fl^yliJ] I jUia ^O^- ^ J J^J U^^^ UJ^ f*^ JJ 'lA%^ j^ C>° W*^ -0 f* 1 ^ 1 70 U^ ^Hj^ ^ 

jjjo£! ^jMl ^ AjUlIj AlJa CjLlg£ jcU^iij 4jjjH^ Jaj Ailjj^.l jjc 4_^3 t^jjjj^ll jjjuo^I J^ J^ J^ ^^J^ J*^- J^^ ^Jr^ 

.r^°^j Jjj^^ c5J^^^ j j^j^^ C5^ ^ 3jjlL» ^jjjj^II 
jUJI ^Ijjj J 4jjI j^JI <alk3l ^j^klaj tijj> i JUJI J ^Uj^£3l (j* Ujj^ 3jUJI J 1 4 ^jjjill <alk3l CjUaa^> j^jjj 

^.Lajj J £_jujjjj! £y* ojH^ll 4jjjjJl djUliill J^Jj 4^U^£3l ^"Ijjj CjIjJj-aj J > ^>Ti jll Ai^LaxJl 4jjL^jjI CjIjjjjjjj! jjjj ^5jJI 
AjjJLg 3jjjJ CjUliJ 4ic c alaj ^jJIj ^CjIjjJI CjJJflj) L$JJ^^ jUaJliVI Jc j>uxj 4jjji3l Cjlk^-<Jli tAjjjill 4iUa3l CAla^-a 

CjUUjJI ^ AjUJI J75 ajjj^JI ajJVi.ViVI CjUo^JI ^ jjAxJI ^II^jj 6L JkI5 ^Sl CjIjIoJI ^ lJVVI CjIIo Jj ^-Ij^j 

^alajjl i . 1^ j jll CjUliill (ill5 (j-d ^J^ 3jUJ| J 25 (J^J 6J J^J^ ^^ *Oj J LS* ^-^Ij^Jj^I L$1J^ Cp" W^ 4-?-^-^ ^jjjill 
JjIaC. (Jjj ^ j-oJ jll 4jjji3l CjUa^-<Jl (j-d JJJ^ p jj (jc L-j11jjI (JjjLo^j 4t ^1^ ^j^a ^jjJ^.Ij t q> : >i^ 6 2009 J^^ Jj '^-^ 

.<jjjjJi i^jbiij ^ <jU3i j 99 ciii^iaj* t^jjjii ^UjjvIj jVi.Viyt 

?? AjjjjII CA )~i~\*\\ ^jc 4j^jU1I AjjjjII ClAjliil! qa (j^il^Vuo <Ja j 
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J^^i 4)^W s^ J^M 4*^ J>^ 




! ! * lilVI 4-ifiUa 



Nanotechnology 



tu^liM <J)p f& d*fA <M*iu u» o^ *V»«\ oltti <i 





dm. jjUI) 4^Sj ^ ^IujI Jluu uiluu^VI X&j j 
IW'-j uijau U "* likyt 4juS" jlyfll f Ukll ^Ubu 

.Sjji^ CjIjLula ^1) LgJjj^j 

> c_iHa]| llua Jlj^II 



Sj^xU dJj j <£j*ty OP * U^k^U JbuSft ^&J Aiu-J 
di* Jia £P duJaJI £t£ £l -Uu fJUJI ^ ^j^l 

^4 (j- 4 L>?>J^ ^J-J ^^Oj J>IT U " LH^J%^ ^ J 
jLukA J^3U J^A £>* <^ L5^ Lf)^>* 1 f^' 6 JJ-uJjlS 

lift C^i \j^J* *^&J*y\ 4jl a 1x 1 \ "(JjoLLui" Ai^j 

.ftUKb, ^ ill ^Uill 

f UiSfl 4l£j J mil nit ^ Uj j-)l/lni JlSj 

A-uu£lc- SjL^uj di^j 4juiaj J^Ia <j* ^^Vl ^r^ P*^ 
."<Ui>a jjP dJi £)P AajLUI <Ui>ua]| 4aSJI J*a j 

*]& JHuuI jWj^ cPj^- 4 JJ^-^JJ^) ^J*^! ^^ ^^ 
dJJala uibl! *l 1V1 nib <1ujujS| dift j^J^u^ tf bjjiSl 







jL?t^! ^jcc c^LsiJ?! 6 (^L*^ jj^JJ! jL?e^l ^j^ 3 . ^LixJI^ (jUjJl ^ Juiij-J! <. ^^JJ! ^a &j2*& 197 (^5^ jju-wwo 

? gjj JS' ^ j^-^j ^>^ f$ 



^jSl| 4^iyfl ^fc 4JLd«j ^ juJaj3ll j^ (ilL. Jujjt 



Science team 

A ^r www.fb.com/sciteam 
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